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BOOK REVIEW

Invasion Biology: Critique of a Pseudoscience. 2003. David Theodoropoulos. Avvar
Books, Blythe, California. $14.50 paperback; i–xiv, 237 pages. ISBN 0-97085041-7.
Biologist David Theodoropoulos examines
the basic hypotheses and key concepts of invasion biology by surveying the large body of
peer-reviewed scientific literature on the
topic. He claims that the empirical data do not
support either the hypotheses or conclusions
of invasion biology and that the fundamental
concepts are subjective and the information
pool strongly biased. He states that the lack of
adherence to sound scientific practices and
the repeated deliberate distortion of data
demonstrate that invasion biology is a pseudoscience. According to the author, natural communities are highly variable and are not the
stable, closely linked, co-evolved clockworks
described in antiquated ecology. Theodoropoulos attempts to point out what portions of the
invasive species scare are areas of rational
concern, but these portions make up a very
small part of the book. He warns that a general
ecological law should not be extrapolated from
the most extreme events observed (Lange
2005), and tries to convince the reader that
invasion biologists unjustifiably extrapolate from
the most extreme conditions to define their
field. While interesting, the debate over whether
all human actions should be considered natural (because humans are undoubtedly a product of natural processes) is not pertinent to the
material, so is not addressed in the book.
The author presents the case that there is
no ecological rule that says anything has to
remain stationary and that natural movements
and changes are ongoing and necessary. For
example, plants traverse great distances, and
many records note that viable drift seeds are
cast on beaches thousands of miles from their
origin. The causes of changes in the distribution and abundance of organisms are many. In

most cases of “invasion,” human disturbance of
the habitat is the root cause, and attributing
aggressive qualities to species is far off the
mark. According to Theodoropoulos, biologists
promoting an invasive species crisis fail to
examine these underlying causes.
Theodoropoulos also attempts to reveal a
consistent pattern of deception on the part of
invasion biologists by presenting case studies.
The cases he cites are the most famous and
most cited examples of “harmful invasion.”
However, the author claims that the case
examples, as published in the peer-reviewed
scientific literature, do not present the facts in
a fair and objective manner and instead present “invasive” species as something to be
feared and hated. Rather than espousing the
view of “devastation” promoted by invasion
biologists, the author claims that these invasive species have beneficial effects on the
environment, showing a resiliency of the biota
and a ready integration of new species. The
author emphasizes that the “all or nothing”
approach of invasion biology (i.e., nonnatives
are “bad” and natives are “good”) needs to be
revised and further research is in order. No
matter what the “alien” species, no matter
what the ecological effects, no matter what the
interactions with other species, negative
effects will be found, manufactured, or speculated by invasion biologists. He goes on to say
that predicting the ecological behavior of a
species in a new environment may be effectively impossible. Ecosystems, the author
asserts, are open and form an unbroken, interconnected, and worldwide biotic continuum
that freely exchanges species and nutrients.
For example, “alien” plant species are not coevolved with their new communities, yet they
out-compete perfectly adapted natives; and
alien plant species are said to be “deserts” for
native wildlife, yet are spread by fruit-eating
birds and mammals. The author empathizes
on page 131 a classic nativist contradiction:
“exotic species may crowd out the local, better
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adapted species.” How a “better adapted” species could be crowded out by a less adapted
one is still “unknown” according to the author.
However, the author fails to point out that
there is much more going on than simply an
exotic species being added to the landscape.
For example, introduced red foxes (Vulpes
vulpes) in the Central Valley of California are
competing with the native San Joaquin kit fox
(Vulpes macrotis mutica; Clark et al. 2005).
Ecologically the red fox cannot readily survive
in the desert habitats wherein kit foxes evolved.
The missing component is the changing landscape—more canals and aqueducts turning
native deserts into agricultural paradises. Readily available water gives a competitive edge
favoring the introduced red fox over the kit fox
(Clark et al. 2005).
Theodoropoulos’s book contains erroneous
information. On page 50 the author states that
red foxes are native to California. Also, the
idea that red foxes are driving the endangered
California Clapper Rail (Rallus longirostris
obsoletus) to extinction is ludicrous (in fact, he
misspelled the specific epithet of the Clapper
Rail as “longirostrus”). However, red foxes are
only native to California in portions of the
Sierra Nevada above 5000 ft (subspecies V. v.
necator; Kucera 1993); red foxes occurring
along the coastal areas are introduced from
the midwestern United States and other areas
(subspecies V. v. regalis and so forth; Kamler
and Ballard 2002). Blanket statements such as
these are misleading and distorted to fit the
author’s paradigm. Theodoropoulos has a
habit of using only the scientific name in many
of his examples instead of using both the common and scientific names, making the reading
difficult for biologists and laymen alike.
The author claims that “nativeness” and
“alienness” are entirely dependent on arbitrary spatial and temporal scales and are useless in the construction of testable scientific
theory. He says that “invasion,” “naturalness,”
“unnaturalness,” “harm,” “ecosystem health,”
and “integrity” are redefined at the whim of
the researcher and are without empirical content. Further on Theodoropoulos states that
“good” research on invasion biology is research
that discovers the “harm” invasive species
cause; that is, experiments are constructed
with the specific purpose of finding harm. The
author states that invasion biologists fall for
the “circular reasoning fallacy,” specifically,
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“Aliens are bad because they invade, invasion is
bad because the organism is alien, and any
invader must therefore be alien” (p. 129).
Redundancy is common in the book; for
example, on page 113 the author claims that
human-dispersed species are described with
pejorative language. The term “aggressive”
was repeated twice in his list of examples. In 2
different chapters of the book, the same examples are repeated regarding the aggressiveness
of species. In fact the same quote is repeated:
“Park rangers, scientists, and others . . . are
locked in combat with unrelenting armies of
exotics” (pp. 114 and 133). The author cites a
large portion of his own papers, including
unpublished field notes, and also cites secondary information. For example, on page 57
the author writes, “In California, yellow star
thistle (Centaurea solstitialis) is considered to
be one the state’s worst invaders. Yet it is
heavily utilized by many native pollinators,
including native bees, ants, and butterflies . . .
(Theodoropoulos, unpublished field notes).”
The author claims that key concepts of invasion biology, the language used to describe
these concepts and the phenomena to which
they are applied, and even the actions of
extermination are identical in all respects with
their counterparts in National Socialist ideology. These comparisons are rather extremist
and are sprinkled throughout the book. The
author’s fixation with comparing invasion biology with Nazism is disturbing (pp. 88, 91–92,
106–107, 120–122, and 149).
Another conspiracy theory peppered
throughout the book is that invasion biology is
well entrenched with powerful economic support (e.g., exotic pest plant councils have
received considerable funding from herbicide
manufacturers). Propaganda that encourages
fear of alien species, which must then be
sprayed with herbicides and pesticides, accrues
economic benefit to chemical manufacturers
(p. 141); however, no hard evidence is offered.
Theodoropoulos’s main point is that dispersal of organisms is an essential attribute of life.
Like selection or mutation, it is one of the fundamental forces of evolution. He states, “Like
energy from the sun or the cycling of nutrients,
it is vital to the structuring of ecosystems.” He
goes on to say that the dispersal of organisms
into new regions increases biological diversity
and has beneficial effects on those ecosystems.
The effects of human-dispersed species are
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the same. However, later in the book the
author states that the human dispersal of a few
species, like goats and rats, to certain habitats
may have resulted in the extinction of some
endemic species. The usual massive landscape
changes attributable to human colonization
are commonly synchronic with or precede the
introduction of nonnative species and are
likely to be the predominant factor in extinction of native species. Causality cannot always
be attributed to the presence of the new
species. The author claims that all reports of
alien-caused extinction of native species are
due extreme skepticism.
According to the author and contrary to the
claims of invasion biologists, biotic assemblages
are highly resilient and readily accept and
integrate newly arriving species. He also says
that these species in turn may show many
highly beneficial effects for their new communities, phenomena largely invisible to invasion
biologists or, when acknowledged, are deliberately reinterpreted as “harm.”
Overall, Invasion Biology: Critique of a Pseudoscience is a cleverly written book that takes
the “devil’s advocate” position on the invasion
biology crisis, although it begs the question regarding the role of humans within ecosystems
(i.e., whether our actions are natural) and
whether we are the greatest “nonnative” species
in existence. I feel that the book is premature
in its claim that invasion biology is a pseudoscience.
Theodoropoulos takes an extreme position
in his tenacious agenda to show that invasive
and alien species are “good” and “beneficial”
for ecosystems. His position is as extreme as
the positions of the so-called invasion biologists he’s trying to undermine! I agree that
some invasive species are beneficial, like the
nonnative red-stemmed filaree (Erodium cicutarium), which is a preferred food item for the
endangered giant kangaroo rat (Dipodomys
ingens; Williams and Kilburn 1991). Nevertheless, some nonnative species are bad news for
natives (Clark et al. 2005). For example, introduced red foxes compete with native San
Joaquin kit foxes for dens, food, and other
resources, and will out right kill kit foxes
(Ralls and White 1995, Clark 2003). Another
example is the introduced North American
grey squirrel (Sciurus carolinensis), which out-
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competes the European red squirrel (Picea
abies) by suppressing red squirrel fecundity
(Gurnell et al. 2004). The introduction of brown
trout (Salmo trutta) in New Zealand, an event
which caused local extinction of several native
fish species (Townsend 1996), is another example.
New data lead to paradigm shifts: that’s the
beauty of science. If nonnative species were
overwhelmingly beneficial, as the author argues,
then researchers should see these trends in
ecological systems regardless of their personal
biases. Invasions of species into new areas and
their long-term establishment may perhaps be
natural processes, but in a landscape significantly altered by humans, it is difficult to call
the biological invasive process “natural” and
in turn “beneficial” and “good.”
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